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2GBS TSVV2 (6th cycle) deliverables 

Perform GBS simulations

1. different triangularity (NT and PT)
2. different plasma resistivity and heating power

Compared to core plasma, few works have been done for effects 
of NT on edge plasma turbulence



3GBS code: ideal tool for NT/PT simulations

Two-fluid, self-consistent, global, flux-driven turbulence code
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https://docs.google.com/file/d/17hC_67vqva4aj7DuJxvmhRRh37j4qkce/preview


4Magnetic equilibria generated by external currents

By manipulating external currents, NT/PT (delta=+- 0.3) configurations obtained
Adjust current to have q95 ~ 4 for both cases
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5Enhanced confinement in NT

Reduced edge plasma turbulence -> enhanced confinement
i.e. steep nTp gradients in NT, strong shear rate, reduced correlation length 
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8Reduction of magnetic curvature drive of 
interchange instabilities

Geometrical operators in GBS 
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Analytical formula of curvature 
operator at outer mid plane



9Effect of triangularity in determining SOL width

By equating input heating power and outward heat flux (steady state), 
one can derived analytical expression of SOL width
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Extrapolation to larger machines



10What is next for TSVV2 7th cycle?

During 6th cycle, NT/PT plasma in SN simulations

During 7th cycle, we plan to

- perform double-null (DN) simulations 

- impose triangularity

- add neutrals

focusing on heat mitigation in DN + NT + neutrals 

with detached conditions
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Neutrals 
injection

TCV



12Approach to detachment conditions with neutrals

Simulations of detachment are 
carried out with GBS in single-null

Detachment achieved with neutral 
injections

I will explore the transition to 
detached conditions compatible 
with high confinement regimes

less than 3eV Ionization near
the core region

strong 
recombination
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